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(54) LIGHT EMITTING DIODE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable an LED chip 
possessed of a pair of a positive and a negative electrode on 
the same surface to be electrically connected to a wiring 
pattern located on a board and to be improved in light 
extraction efficiency. 

SOLUTION: An LED chip 13 possessed of a pair of a positive 
and a negative electrode on the same surface is electrically 
connected to a wiring pattern 12 on a board 1 1 through the 
intermediary of the bumps 15 through a flip chip bonding 
method. A reflective layer 14 is provided on the underside of 
the LED chip 13. An under-fill resin 16 is filled in a space 
located under the underside of the LED chip 13. An electrode 
is not present on the upside or the light projecting side of the 
LED chip 13 so as not to cause obstruction to the projection of 
light, so that a luminous surface is increased in area, light 
emitted downward from a light emitting layer is reflected from 
the reflective layer 14, and the LED chip 13 is improved in 
light extraction efficiency as a whole. 
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(54) is&mozm wtn*-Y 

(57) 

[KB] H-B«l!:jEA-»ott«Sr#-i-a LEDf 

teffitZo LEDfy/l 3 OTffll-ttRttB 1 4SrR 
It^c LEDf y^l 3 OTBWttT y ^*-7 /WftJI 
16£ftig-rSo LED^^l 3 03fcfflltBffll-CfcS 
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R-iB«lfcjEA-»©«««r*U. ttEfflMfrffiES 

w-ffiEfciEA-»©*««r#u m&pr*ff*mES 

MB L E D y :/©/>/«£ < 1 1> ffiSSHfl SrWibf 5 ttft 
SBKL.fcLEDf-yT'i:, 

WIE L E D ^ y 7<D'j?t£ < i 1> ffiQffi W Sr^iti" 5 
*— K. 

icflfrEiEft-atwWi&EBL, KrffijEft-*f©S««r 
IWEEI*/<*-:'©pf«««K:»flEELT*^fctt 
«W 5 C t *WR fc i-SIB*!! 1 75S!t*Jl 3 ©t^f Ji 

*rttfWi-5*rtiKniiii*»^T#rtiE«s*t*«« 

954r*L, IWBLED^y7'»aJWe»tBR«r41-t*li: 
*©^]|*#folci(rEjEA-#©«II%ElIU WIB3E 
A-»©««*r1IWEEI»/<*-V©«««Bfc#rtlEBL 

* 3 ©wftia* i o©M**|ce*©S%j' , 'f K. 
l!t#Jf6] WEStR©E»^<^-vr±, &K©g$ 
*lRlfcBIH*rllv^r#i«iiEBSh*««*«r#U ME 
LBD^y^Md»JbMWK»«-r i#»C*©g$#|fd 
fci«EjEft-»©«SSrE«L, l!tiieiE£ -»©«&£ 

■TZ^k t 5S!#JB 1 75£it#JS 3 ©l vftifr 
1 o©|||jR*CE«©3&3fcy W K. 
[11**7] 8tJEStgllMIDSfit?*)5itSr#« 
tl-511** 1 75SiS*Jg6 ©wf Hd> 1 o©it#Jf |c 

[000 1] 

mmom-tz&mftw] #ewi±, ^-mtEft- 

*f©SffiSr*-fS5S3t^^-K (LED) f-y7*SrS 
5t>©-es>5. 



[0 0 0 21 

[ft*©i£fl?] ^*©r©«©363t^*- Hi Lt, 
«PHJ¥ 9-1 3504 0 -^acS«©ftflf 
Warttf-etS. B8tt»Hl¥9-l 3 504 0^ 

&&(;:$«© led &7ji-rmmmx-tb 5. 

[0 0 0 3] #|B¥9-1 3 50 4 0#&»tt, m~tB 
WicjEA-jtfWSffi&Rtf L EDfy T'Srifl^ LtV 
5. BP*,, ro**^*- Ktt, BrKoEI|At^-y 
2tr«HJfc*«lfc. Ag (ffi) Mfc^LTL 
ED^s/7*3SrS^LX^5„ LEDfj//3© 
±I3a|j«>ii Au (&) !Mir*© 

>^!7-Tir 5 1'ct 9&& 1 ©E*tU**-v 2 1 

♦©•HI*— A' K 6 iw J: 9 LED^y7*3©^ffl^ritJt 
L-T, LEDfj'T'S^ffilLtl^. 

[0 0 0 4] C©*3tyW*-Ktt, LEDfy/3© 
p n&£-gB©3Bftl «§ttJ§) J:9±rf0#lwfflfc3fe»4, 
3tWJtffifcL-C©±a3aia>5)±*lctWH-5. *fc, 
LEDf-y^3©3l3tSJ:9TlRj#li:ffifc3ttt, LED 
f-y:/3TE©^-* M-etfcttsatU *©-g&;SS± 
(RltlcSltLT, ±M3aA»f>fflJH-6. 

[0 0 0 5] 

[f89!as«?ftLJ; 5 fc-TSSB] «*©»3te^ *— K 
14, LEDf s/7'3©36ttiita-e*)5±ffi3 a JCSSAS 

«©#fc*tt3g3feB«as$'> LT#©& 9 ffl LSMWCT 

u ax»*o*-e9k**-<-<**Jt**fc&. **:, le 

Dfy^3 Tffl©A g^-* b 4 *a^»l2T?Efei-S 
T(S|#©)t©SM^* s fiTL, tt©&9ttiU» 

©««i&Rl©E*M*->'2 i:©m^WSiB5l-3K>- 

[0 0 0 6] JEri-C, P-E«lCiEA-*f© 

5fc©-C*>5„ 
[0 0 0 7] 

[SJSSr»ft-f.5fc©©¥©] wwncm**^ 
-f*-Ktt. -*f©E»^^-v**i-5S«i:. W- 
ffiffiJl^jEA-*f©m««-*L, BfJfBffilffi&lftfa&E© 
^Ei»/^->-|c^n-E , tl/<V7'«r^ L-C««MRlMI 
LfcLED^yS'tfcJWIi-S. 

[0008] »*K2fc*»a>s**^-f*-m, -*f 

©EI^^-V«r*ri-a»Kt. R-SffiO^]E^-*f© 
SffiSr^rL, mEffi«ffi*mE£«©P5E»''**->'fc 

frELEDf L y^ p ©'>*< tt^®ffiKSr*f-iti-^ 
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[00 09] fg*^ 3 fcjM>SB#^ Ktt. -» 
«HBLED^y^O/>4< tt>P5««IB«r»±i-S 

[ooio] »#*4fc3ft*«5i*y>f*-m, 

©EB'<*-V|± % «EOfiS*lftfcRIIH*«v^-c#[Ri 
ER£ftS«SA«:#U ttRLED*y^tt*J6»IE 
«*rfti-fc*fc*©JWI«*i«iiK:*EjEA--J»o«i* 
SSL, ^iE*--#0«ffi*rlWBB»^#-V©p|* 

[0 0 11] »*3«5te*^5»3l6^>fah-Ktt, H* 
«175MS*«3cov^^(0*^(cjoV>T, MESS 
*>E*U*#-Vtt, S«©ft$*iRlt«»"i-5*fi^BI 
IH*«v^»lRlE«S*i-5«««Sr*rL, fifJl5LED^ 

[0012] i»*a6te^*»*^*-K», it* 

©EiK#-^tt, £4R0JtS*AlcHM*RvvcffA 
ES£ft5Sffi&£WU »fiLEDfy^ttll»*« 

BRU IWB]EA-S#©«tt*:tWBEI»^<^-v©«S 

[0013] m*a7fc**«»*^>r*-Ktt, it* 

[0 0 14] 

[0015] 01 r*#»W©3aS<0*«B 1 KU&»a»3»ft 

[0016] ei i ictm-* 5 fmnmrn i 

-f*—Ktt* ]E*-»o««Sr«*r*BfS©E»^^ 
-VI 2*#i"6»El 1 LEDfy/l3^fflt 
5 0 LEDfy^l 3(OTffilCfiAu^s/ K«0ftM 
Hft8S«il4^ ^«tt«K:J:9£BUgjft£ 

<VO*S, LEDf^l3«, f^— BW (0*TB 

03) (B**l» *r#U ^affi^r^y 

rf*vf# % s?4 v^icj;9g«i iopse*^^- 

[0017] M2 (c^-f J: 5 lc, Utto^ffi 1 <a$§3fc^ 



jEA-*ftf)®I[?g Sr^ih-T £*&g£o7 v^-:7 ;u» 
6tt, a**i4WNI, MM£ttB»&ft9, LEDf 

mmtW&l l©*B«t©BB«r»JfcLTV>6. IP 
*>> 7y^-7-f/U«il6li, LEDf5/^13(Oi 

t>, LEDf^l 3 <0jaH±ft*r3i2K 

+^«*©«B*-A'K6teJ:9J»JhU ffiWl/O* 

[0018] r:^ 7y 5 /7 p f7^r>f^ 
l s i *©***»f^aiif«)iftAE»xa'c«[« £ *t* 

^v^* % a^^v^Srffiffli-srt^-etSo 4 

MIB&Kl lfcLTtt, *5^3i*^V»ag, BT 

Cu + Ni^OT»^«Jl^Au*«)AM«>o#JB 
trRBLT****!,*. 

[0019] W-B«tejEA-»©«B*r#1-6 LED 
fc LTHU 4*M¥4 - 1 0 6 7 1 *&«U ftffl 

¥ 5 - 2 1 8 4 6 *^«K:»«Ott««rltffli-5 - fc 

"C# So :w 5 *>* »M¥4 - 1 0 6 7 1 -JHJtfsrau m 

8*"C*5t77>f7SIS±l:n-GaN (nfOfflfc 
Jtfy^A) SMi-GaN (i*0Rfl:#y *i0 € 
HHfrftft tr«S LTJBriJ Lit Wfe&ft L E D «rB* 
LTV^ 0 ^©LEDtt, iE*-*fc0®BiO-^^ i - 
G a N/fO^BIvlRtt, ]EA-»G>R»Btt#«: i -G 
aNHfcS«L-CRttTV>s. rttibcoSHS: 

[0 0 2 0] *fc, #§|ip5-2 1 8 4 6#&ff». 08 

A) Hft5^y77l, GaN^fc*SS5^^y^ai 
Sn+i, GaNd^^Se^ytign®, GaN 
iB*«ltert*«liLfc1(fft»*LEDS:B^ 
LTV^o uOLEDfi, iE^-*t^mScD-^$: i S 

B*n+Jlfc«B^6S8BrSJ:5Rtf"CV^S. L 
¥4-10 6 7 l#&tt£fcftttB¥5-2 1846f 

[0021] fttc. ±E©i5fc«rt**tfcaaSo»B 

So 

[0022] mmomm 1 (o&ytyj 
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sen io>sm/<fi->i 2 \c&®s<-x h mm&m 

mi) SrWfrU «»C'<v:/i 5 £^He>tt5gLfcLE 
Dfy/l 3Sr&#^-V 1 2{Cffigft^Lrlfe®1- 

©ffi^aMktt, m ok g f/mm 2 si±<offmvtm 

fiilHEDfy^l 3£<orfi<a[®R9<c:^fcLTgg 
[0023] ^tinio, ri/^y^Mmi e#L 

EDf^l 3(OiE^-^60«ffira^«^WS6&^?l« 
1 SS^fctttfLfcLEDf-j^l 3£fig&&LT^ 

[0 0 2 4] :(0i9l:Mtf:MWt-hU L 

Tffi«WfclI1-5fc«>* #H«tffi-e*>*±ffil 3 a fc* 
«^#*4SfcoaSfafc4<* LEDf-y^l 3<£Lh 
ffll 3a±»dS»3feffiait4S. LEDf^l 

»*sr*a*+srt3as-T?#5. ^oasm, LEDf^y 

1 3^6<O*<O»0aL«i*Srit*:LT, »*a*75S 
»«Srf^±1-S^td5-e^S 0 LEDf^l3 
offifl^g^i i<dp5E»>"**-vi 2 

ic, LEDf-y^l 3©W««Sr«»«Rl l^WEIft 
^-^1 2l^3R1-8 £taS"C#5fc», LED? 1 * 
^1 3B«i*©JMfttt*lft±L, »*^-f*-KO«« 

[00 2 5] EI 3 «*»WO|IJfi(0^tt 2 {ZfrfcZftft 

[0026] *«o»iB2o5i*^>r*-m, ryy 

-7 -f *ttJR 1 6 Oftfo D fc, H*aj«tt»Ig 2 1 

»#»«tt^-*h2 lfciDflMBLED^y^l 
3O^4<fct>JEA-M■o«SHISr»JhU•CV^5 0 

gxmm&^-x h 2 1 ifftt, *#**y<*-xnmm 

IC*fig=i- Kf^§: Ag7>f 7— §©A gfltf-*: 5- 1 0 



h2 llc«t9 LEDfy^l 3G>£JSH«rftv\ *»o, 
3&£fil l*ffiOlHSr*tJhL-CV^. 
— y 1 2^ULEDfy/l 
3©W«MBfc«ffifc»*ri-8fc, »JWMMt*<--*h 

2 1 # % «#fij75Stc¥#lR] (0 3 icm^ 

tt«Mriw*u a>o, wttjto7bm.mmjjtn (H3*± 

T^TpI) fc««W*«&»«^SJ:5»!:4o-cv*a, 4 

LEDf^l 3<DABB±#«r3i#^i4IHIB«o«riB« 
-/uK6fcJ:9»jfcU fiWl/tv^*. 

[0027] ±&<D£5\zm&£tiizm&<o]&m 

So 

[0 0 2 8] jHfc©»«[2 0»*^*-KB: x *1\ 
£« 1 1 OffiH^*- V 1 2 K»3Wtmtt^-^ h 2 1 
«rfc*U Sffilc^V^l 5S:fJ6MtULEDfy 

h 2 1 £^gLfc#^«fi-rs 0 mm<o 

2fc*«ft|c«8Ri-5 Q ^ia^ juwwttt'* 

— * h 2 1 #St#fck BP*>, LEDf y^l 3<Op|tfi 

£ e H«Hc* JUH*«fr**-j* h 2 i MHrA. SP*>, 
LEDfy/l 3coiEA^«1i<i:S«l ltf>gE«|/^- 

2£0|IO0S&ttWa*tttt1-S. 
[0 0 2 9] Ufc#o"C, Ei&'^-Vl 2ld*hT5L 
EDfy^l 3©ffi«ft»^*/WE*-C4V^»&-Ct, 
iEA«ttlB-COffl»^C8rfctt4<, ^o, Ej»/>' 
2toia]Ttt*«ttd5»«SiiS 0 *fc, LE 
D^y^l 3<B#®ffilcWtLfc^V:/l 5 0>lfi£**tf 
^0<^g"Ct>, **8t«tt^-^ h 2 lOAglfiW 

fti-*rt*5-c#5 0 wj-, is©ls i ^it»urm 

^tV^LED^^yi 3(D7V y/fy^yf^^ 

[0 0 3 0] ■4M^«n03nkO«tt3KC«^dlK3K 

[0 0 3 1 ] HlftcDJgffi3fi, LED^y^CO®ffiK^> 

fcU ^^^lHJS^ffilSU J 2i:^«'Cfc^ 0 SiJ 
^4ic^r<t ^16©Jg|B3©«3t^*-K 

$r*-T5S«3 1 LEDfy^3 3^{tx.S 0 ®^ 
f^L4V^^^ LEDfy^S 3^Tffil«:Hlllfeo^J6l 
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LEDf 3 fit* m-mW (H+TffiW KjE£- 
fCj;9S«3 l<E>piq&||/^ — >-3 2\^fl^y<^zf 

[0032] m*mc s mmmtiL3 i x Ei/^-y3 

2, LEDfy/3 3M/W3 5(j;, &l§U^-3 
2 <D^W^° * - ^Ifc&tf LEDf 5//3 3 (OnmtiL 

yi2, LED?-yzfi 3Rw*>?i 5tmm(Dm& 
-rz>b, stri2S«3 i\±m:*i&mk**-ro *it, m 

mk'<?->3 2\i2E£M%fiJ&ttZtei-bm^ SS3 
a £^*vetVfpr£ 0 lfriBtt;jISB3 2 a ftS«3 1 <D& 

mmi®3 2&(D9Gi8iffl<Drm immum^y 
^) LEDfy/3 3otsrwi (nmmvy 

<?) bm-b£tlX^Z> 0 ^fttcj;!?, LEDfj/^3 
3Sr, ^^fR3$:S«3 l<Dg£#fpilcMtf3*« 
Sfi3 i<D*ik\c&mi-Z>zb\z£<0, L 

EDfy/3 3^Hfrf5f^m®^|2^y^^^3 2 tD 

w\m&U3 2 &<Dfti%n\cttfa&m£ti%o ^l-c\ a> 

HLEDfy^3 3(D^-^£OSffi^l£-r5mffi 

^3 2 aic^>^3 5%frLxm%.mmmi-z>± 0\C 

#oT^5 0 ftP*>, HJ£c^J&3l*, LEDfy^3 3 

[0 0 3 3] 4*5, l6JS<0»ttl3 0**^>f^— Ktt, 
3£*<0»*l**:tt*l6«>»ffl2i:BI«, T^y-yj 

^mm i e *fcr*ji**mtt^^ h 2 1 etc ± 0 , l 

ED?yZf3 3<D±ffim&W\<\ A»o, LEDfy^S 
*. Sfc, tt&fll&mflK LEDf^3 3M684* 

[00 34] ±iBtf)<fc 5 LfcXltO&tt 3 <B»ft 

^-f*-Ktt, S6*^«!Bl*^:tt2f:BI«lct-C»a6 

ffi3<D«3fc^-f*-m* LEDfy^3 3 0»flj»* 
f^{Cl]E^-^CDa;«i^iE@i-^^^. LEDfy7 p 33 
0««R|try^Xtl«J»^->3 2 3 2 a M 

tt2l£*l»ta«fc3K:, LED^;y:/3 3<D*$*|p]U:« 



[0 0 3 5] H5tt*»M©lllK^»t84^d^*»3fe 
[0 0 3 6] 3ll60«lB4tt, *ffi<0»fig3£|p1«, L 

t^2<!r^«-efcSo W*>, S5^fJ:5^> $lfc<Z>& 

SOE«|/<^-V4 2«r*r-r5SS4 1 LEDf 7 
^4 3Sr«*.5 0 B^ttLfcl^ LEDW4 3© 
TffitettSBK<0«flB l co&ttJi 1 4 t n«OSItJ|#^ 
ffi^»J***fCV^5. LEDf ^^4 311 H— BW 

y?+y~f#><f4 >y\Z±<omWL4 l<Dm&Ms<*- 

£?\cftoX^Z> 0 

[0 0 3 7] ^I«i4(DS*M(i, Xtt0JBtt3 

^^-^tt«rSUfio^ffi30Ej»/^^-y 3 2 

fiP*>, ME&K4 1* 

-^4 2, LEDfy7 > 4 3M/^/4 5ll Eft/< 
*-^4 2(0lTO^^V«MLEDfy/4 3 

amen***. ni&<nMmx.v2<omm 1, s 

WS^^-^4 2ttfc*SW»«S:4-ri:* 
#rpjEB$*l3«ilf&4 2 a &-£;h,eft^rf 5 0 

[oo3 8] apfe, mmmmi$4 2ait g«4 ios 

ic«#4U"CSR$tirv^5 0 3E«C, LEDf^4 3fi 

^EgLTV>§ 0 «t Lt, ®g|^4 2 a(7)5feiSra^Wfii 
tt, LEDfy^4 3(DSffiR|^raB!i:R-i$ttTV^ 
So rtiicj:!?, LEDf^4 3^ *^««rStE4 

*{-gag"TSr LEDfy/4 3(^)S(rfE^m 

S*fflflEEj»^^-y 4 2 0Wt:««4 2 a <B5fc«»fc 
^fRjgBg^n^o LT> mLEDf^7 P 4 3 CDiE 
A-J#©«««r#a^6«a«4 2 a K/<V^4 5 

[0039] »t> % *jBs<o«tt4tt, xikoniflisjrn 

LEDfs/^4 3©»ft»*lRj^«SS:E«i-5fc 
(-^^, Stfft'** — V4 2<DSSSiJ4 2 aMfcTy^t 
20/^-y»««IL, Sffi^4 2a?rS«4 1(D 
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[0040] fc*5, $mv>W&A<n%yb?<<*- Ktt, 

/HSJig 1 6 4 fcttJUWWttt'*-* h2 l^tci«9. L 
3G>±JBH*Sv\ *>o, LEDf$/^4 
3CQTE«0£S«4 l<D*B«i^BlW*:#lhl/0> 
«. 4fc> ft*WiBI«, LEDfy^4 30Sli» 

t***^ftrW»otl« j e--A^K6fcJ:9»ihU Ml 
I/O* 5. 

[0 0 4 1] ±Bo±5«J:«*LfcSB*©»«4©** 

tt4©»*^>r^m, LEDfy/4 3W»M* 
«K:iE*-»©««*EJli-»fc», ?Hfc0>Jgtt3&n 
«<^&3l£3eip-f 5, MM, LEDfy/4 34Sfi4 
HCii*tttt-eEK-et«fe», LED^4 3©fi 
«*fc75£E«1«*att©#fcT?*f 0 £ t f S 0 

[ o o 4 2 ] b e n^m<ommomm 5 ^d^ajijt 
[0043] mmomms^ mm<omm3Rxf4tm 

*, LED^y^O««IR|0««ttlft|»Sr»»i-5fc«) 
ttlRt/2tra«-c*>* 0 BP*>, 0 6l^ti;5i:, SI 

m>m& 5 km:* jE*-#<0s«**ja 

2*r^-r*»«5 1 LE 
D^-^^S 3SrfflxS 0 B*ttLftl\&*, LEDfy^ 
5 3 ©TBKtt»fc©»* 1 <£>SMJI 1 4 fc H«^Kit 
Jl#*aBK»J*SilTV^8. LED^j/^5 3f4, H- 

7!l^y^#yf-fymoiK5 l OWE*'* 

■fSJ:5K:*o-o*s 0 
[00 44] H&CD^fi 5 <DS*«^W: % 3£Jfe<DJg|§ 3 

(Dm&mf&tmmxhztK LEDf^/5 3«$: 

*18<0«»3<OLED^y^3 3tttaS*"0>5o IP 
tt££tE5 1« SBi^-y5 2, LE 
Dfyy5 3St;^5 5lt E»/<#— ^5 2 

*»<o«ttiXW2©»Ki l, BB/^-yi2, l 

^S]^-fflfi3$^gv^■C^rR]ES^i^6m^l^5 2 a «r**i^P 
JBtf5**H»c»or3iiRS*trv^. led^ 

tf>«ffi*Ettl/0*5 P ^:UT, S&SB 5 2 a <0jfcf«(ffl 



©BIBHu LED^y^5 3©«SIBOWHi:ra-i:S 
JvO^S. rfUCfcD, LEDf7/53$r, g£#fnj 
fcKtfS 5 lOj^^AfcfitJ'S+'blftfc: 

-ft**, ®E5 lO"t>*^EK1-S-tK:J:9, LE 
D^y^5 SOWflWdSWEEH^-VS 2<OP5«« 
2 a(0ife<iB«^»|ftEjl*tt5 0 ^LT, M^L 
EDfj/^S 3 0jEft-»0«tt«r*frt:ra«*»5 2 

KftoTlf^a. fiPt>, SafiOJUttStt. LEDfy^5 
3 0ftS#flfc«B*E«1-3fc«>* ««IBtryf-«ri£ 
<W^tm5o 4fc, rtifc^fo*, Eft/***- 
V5 2(D®&gB5 2 aMtTy^t i9J£<R£i-5r. i 

[0 0 4 5] fc*5 % *lfc©»«5©»*^*-Ktt, 
ll*O«lBl4fcW:||*<0«llB2 7^-7>f 
/MtUt 1 6 4fc»:**W*tt^-^ h 2 1 9 , L 

EDfy^5 304flI4:8v\ £>o, LEDfy/5 
3<DT®{II^S«5 l©aftBMfc©RB*itJfcl/0* 
So *fc, LED^y^5 3©JSH±* 

fc*#*S/»JB«o»IB*-/uK6K:J:9»Jl:U Ml 

[0 0 4 6] ±E©i5fc«lritLfcias©»jB5©** 

l5(D8ft^t-KH LEDf 3©ScfJ[Sl 
lciEA-#«)«««:ER-*-afc», *lli©»l83*fctt 

[0047] Bg7tt*«n^>«ikofliM6ic^a«% 

[0 04 8] HftO^ffi 6 Ktt, Xtt t 

LTMID£«$M£fflU M I D»ft^>f Kfc^fr 
ft*ixawi:Sr«KS^-r5o IP*>, B 7 fciS*r ± 5 fc, 

*T6IJf««)EiU^*-V6 2t:#1-*a«6 1fc, L 
EDfy^6 3Sr«ia. ^I2S«6 1 fW^(O0ft/ 

->D6©B»tU *©m»lclWEP*EI|/^-V6 2 
SrffiRL"C=i-ytt©SJtB6 2 aSrJB/ftLTV^a. W 

Elft'^-ve 2^fltnaiu]gi5ojiE®4-ejiR*ttrv> 

So Hffl5S«6 lXl/EiS'^-ve 2*>tt-tti:l/CWt 
fc, LEDfy^6 3fi, SHfcO*I10LEDf 

1 6 fcH«©fc<&*«m-ar 

[0 0 4 9] **0*J|1 LEDf 5'7 P 

6 3(OTBJCttAu^y K^O^JRS^P>*aSltJi6 

LEDfy7 p 6 3H, ia-B« (gj^TBdl) MEH— 

*roes (b^k) ?t*l. passr^yy^y^ 
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tBl«0t>0Sr«ffli-a^i^t5 0 Etc, !!J6cr>^ 
ffi6<^5l3fe^^-Kt, liftiELED^:y:/6 3 0V>ft 

< t 1 jEA-#©«ttiin*r»jh-raiftlittor 

*A«»6 6 «NET^-7-fA«IB6 6 

ft, Hffitf>l?fg 1 cdt /Httffi 1 6 t RBotf 
I**»feft9, LEDfy^6 3<0£JSH«rBv\ ^o, 

HtlBSritJhU-CV^. ^LT, ££4>«B 6 <D%%#<< 
m, MESlffi6 2alcJ:9«A$tb«l!!HRA 

K6 3«Mr#JkU BBl/0*8. 
[00 50] ftfc, ±E<z> <£ 5 lcttJft£ftfc^o&tt 

[0 0 5 1] SHfc©3«i6©38*^-f*-KWt, *1\ 
1 */* v h*-;uKS*(0l*(©M I DSS^iSIl: 
A0XK6 1 SrriOgU S«6 llcE«^^-^6 2«r 
fcfC, ^IficDJgffil fcWBlCl/t, LEDf 

ftfc«aM-6i*fc, T^-7>f;V«6 6^LED 

l<£>K£tffi6 2 afc£9»jft£ftSBttl£^ttB6 7 

fit LTOM I D38jft^>f tf— KjWftfcSftS, 
[0 0 5 2] £©£3te»J*Lfc»*^>f*-Ktt* H 

©EH'** — >6 2<D&tffi6 2as5SLEDf^6 3 

[0 0 5 3] t£5"0> ±IBI81S©«»4XtJ t 5 0*3fe 
5fcl/C*BLTt>J:v>. 

[0 0 5 4] H9f4*»88«)^llS©«tt4tJ:^a»3fe 

*v *-KwLEDf y 7<oj&#.m **i-¥bh xh 

8„ 01 0f4H9OLEDf-y^fc«*dMlk«+8SWI 

[0 0 5 5] Hffi«4(DLEDf5/ 
^4 3cD*frW*^0-^Sr^Lfct>(D-Cfc9, 09& 

(WB4 3aSr«*.rv>5. ^^4 3 a^-Bffl 
(Hl0tt>±B«) 0#ftl»*lRjJJ:fijEft-*fO««4 
3b, 4 3c^£IJWo 4*5, WB«4 3b, 4 3 
c ttfait»V^-C*«flc«4 3 a fcEBStlS, mH4 
3btt, ^OH® (Hl0*_h®) (DH, ffiGB«4 

3 c t#%m*foKttw<D-u*Fitemz®Lxmmm 

4 3dfc±9*Ba?ivC^S. W!3R^mR«?L4 
3et£*U t©n»7L4 3 e^birE»S4 3b*ffi 



fc, JftftR4 3dli, ®ffi4 3 b(D*I^b«iBl:d»» 
T*©^fc««+5i#fc, mB4 3bfc|||frf&¥ 
»#«B4 3 a <0«i6B (0 1 0 ^^ilCE) MSrftlL 
"CV*6. w*UCJ;!K )feg:l4 3dlt ®^4 3 b&tf 

[0056] xmammtim* sffi4 3b^sttsi- 

*H#?l4 3 e t«ffi4 3 c t£>WHtt, S«4 1 <DM 
AO, LED*^4 3*r, W«S«4 10g^ 

miKiEwst-baiK-***, g«4 ico^*(cgafi-r 

S^tKAD, LEDf5/7 p 4 30lS4 3b(Z)RM 

4 3 e^&OBttff&tfB^ 3 c»s flWBEl*^*- 
>4 2<Z>BmSgB4 2 aOJfc«ffllC»|RlEB$tt5o -t 
UT> LEDfyy4 3£>®ffi4 3 bOP3M4 3 
b0BtUfK&Wt&4 3 c £*W-f8®gSfl4 2 a 

[0 0 5 7] Hi ltt*»W<0^HSO«li5Jc^a» 
ft *V K<0 L E D 7 y JgttM ^r^i"¥® H -Cfc 
5o HI 2ttHl KDLEDfy^tStfttttSft 

[0 0 5 8] Sfi©jgg5©LEDfy 
7>5 3<0A#^j8^-«fc*Lfcfc©^&!K Hi 1 
fttfl 2 0«OLEDf'y^5 3A^S^15(0L 
EDfy^5 3fctf£1-&t>0n**>9* ¥Bft#«tt<*> 
^fl*5 3a^X/Clr*8, ¥«fm5 3aOPI|-B 
{H (B12*±B«) OftS*|ft{CttjE«-#<0«ffi5 
3b, 5 3 ci&SEBSfta* 4*5. WBB5 3 b, 53 
c ttiH6*:*JV^-C*»#tB5 3 a {Cgafi$^t8o m^5 

3blt «0SB (H12*_LM) co 5*>, fltrE««5 
3 c tftS*rtK»«o-»*H^te«LTJIftBK5 
3 dlc<fc9««£*i/r^S 0 *MER»«»Wtn»?L5 3 
et£*K *OHJK?L5 3 e^featrE««5 3 b*B* 

*3, 1611^5 3 di*, ««5 3b<D*ffid»e>«Bl^t 

-c*o±frsrtt»rst*jc, mms 3 bum*-*-** 

«#«p5 3 aOXB (HI 2**¥S) AtfaSSB (■ 

M5 3 nms 3 bMtffis 3 cra^raisi 

[0 0 5 9] ii«i5^«, mfii5 3 b^rBUi" 
3 e tm«5 3 c tOBIRtt. ^«5 1 

*»5 2a^**woiR]|||tra-tSixr^8. 

AO, LEDf^5 3Afc, «S*lRlfcjeiF5*-M(l 

5 lO^CEB-TSr LEDfy/53A 
(D11I5 3 b^RJg?L5 3 e^b^Bffla&t/BffiS 3 

c*. bbbii^^-^5 2<Dmnmi®5 2 a^5t«as 

5 3 bVFl&lLS 3 ed^&<DBtf)ffi&tfBS5 3 c 
^•T8®(igB5 2 aiC/^^^5 5 *4H/rBft»fc8Ml 
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[oo 6oj si lxuqgi 2<Dmv\^ scs 
3 c (ommmm 53b cogi±ja^®S[{-^f lt*# 
< , n& 5 3 c xtms 53b (omm^'tri^fi^- 

^55 tvn&ft&mmm&Mtezz. t\zti^ 0 Lit 

ao^:§v^coms5 3c^»<@ (^i^tf2(@) *>* 

®f5 3 b, 53cP*flco^ftg 
[00 6 1] El 1 3 tt#3l^<7>^fec^fi 5 Ka^538 

*^>r k<o l e y ?m\<»m£M*m-*rn^m 

XhZ> 0 Ml 4\*mi 30LEDfyy$rMW 

[0 0 6 2] rcDSU^^^, ^^®5CDLED 

1 3 XVI 4C0^CDLED^y7 P 5 3 B l*3gBS<0«J| 5 
OLED^^S 3^#lSi-atO-C*)?), Bllitf 
HI 2(D»LEDfy/5 3 Afc IJSratltoflWtfc* 
LT^3. BPt>, LED^y:/5 3 Bf2> LEDfy^ 
5 3AtH«, ¥3M«R5 3a, EA-#(0tfi5 3 
b, 5 3 c&fHitT^So LEDf^53B 
tt, S&5 3 b<Z>»mSB# (BfII5H^7L5 3 e» 

^UT, ®ffi5 3b£ffi (Bl4t±B) fl> HtJffrfrg 
»m«5 3 f tt#*ALTffiMt5 3 glc£<9&8£;h, 
r^5. *&&BI5 3 g tt % tte^£**#5 3 f co^® 
(@14tM 0Mfttt*tfcSU RM5 3h^ 

s 0 ft**, ifiigyss 3 gfi, ®d5 3 bo*ffid>e>«iB 
-tz^mtms 3 a co«B (a 1 4 +*¥E) &tmn 

9, feS*fit5 3 gte, m^5 3 b&tfS1S5 3 c fflOS 

[0063] mmommstm^ msabKttm- 

bit&mWttS 3 f £Kffi-T5R^?L5 3 h t«*f 5 3 
c k<Dmm\*. 1 C0ttHgP5 2 a COftWflOfflU 

£l^-££ft-C^£ 0 rftlcj;^ LEDfy/53B 

fc«fctK LEDf^5 3B(D^^S#5 3 f C0R» 

us 3 hfrt><DKmnRxfnm5 3 c^, awasn^* 

^rLT, LEDfy/5 3B<DMS8MKf5 3 f <DR?g 
7L5 3 h*»60*a»Xr5««5 3 c 
5 2a JC^ti^tL^V^S 5 

rtsftS-CSS. w<Dfc# % !S5 3b|j;^iW5 3 
f fCj:*9/^V^5 5£:frLT#&-f £fi<f&5 2 a left 



[0 0 6 4] &*5, LEDfyy5 3A^^«, 

i»53c 0>E«ws^§6£«* 5 3 ottmmmztt lx 
Hi 3*-A«U*-e^-r«fc5fc % BMW>** 

5 3 dC*M©^^5 5«r»«LTt>J:v\ 
[0 0 6 5] ±fB^0)»tB32fctf4©LE 
Df^3 3, 4 3»4»®B«tt^»)ixttA<, 

^t, LEDfy/3 3, 4 3 <0*fA»*lRl^]EA-» 

[0 0 6 6] £fc, 3llS<D»tt6 0»*^>f*^Ktt, 
HaS^ffi2^l^ai, LEDfy^6 3©Tffi«l^ T 
y^-7^/Hl6 6 fcft*TJl#t!«tt^-* h 2 1 

«l!B6 0*3fey>f*-Ktt, SH6o^ffi3 75M5<OV^-f 
«3*fc»4©J;5^ ISjt^-f*— K6 3 

ftfcjEA-#<D«i«:Etiu e^^-^6 2<d/<^ 

- 3 2a, 42a fc#JS1"S jfc«tt 

»R) *Safi(0«JB3*fctt4«)J:5^U LEDfy 

■ttfe*flLhL-Ct>Av\ 
[0 0 6 7] 

Kit, -*fOia«/^-y*r«-r5Sffit, H-ffi«lc 

ED^7^£jyrrs 0 

[0 0 6 8] Ufc^oT, LED^y^jEA-^m 

B'Cfe6±Bic:^^igSj^ < !:^^ 1 b<7)^fpit>^<, LE 
Df-y7 p O±B^tt:^^Bg(t^^ 0 *<dJ6*, LE 

75SI»««rlRl±1-5ri*s-et5 0 *fc, LEDfy^ 
fc *K©HE»/<^- V 1 0«ftttS8tt4v< v 

[0 0 6 9] »#*2(0»3te^;d-- Ktt, 
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m&<DT is?- y j summ t tjurt-s. 

[0 0 7 0] tfc^ot, LEDf-y^OjEA— 

B-C*S±BK:*«rasilJt45t>©#firt4<, LE 
D^5/^±ffi^fr^»3tffi«[t4So LE 

Lfc v V v v 7$ 4 <fc *) 5 ft 

[00 7 1] ff#Jg 3 v>mt?4 Ktt, -*ttf>EII 

I2LED^^t p co/>^< ^t^SSraSr^Jh-tSS^ 

[0 0 7 2] U^ot, LED^y^jEA— 

M"t?*«±EK:*S:as«fc*Sfc©dSfir<>4<, LE 
D^y^O±ffi±*dS»3tBSatft5 0 ^tf>*g«, LE 

7^ Lfc 7 y y ^ y y * i/f* * ^ ^ j; », ^ 5 fc 
So JEK, LED^y^nm«nXC«)PIEII^ 

d ^ y ^opminiiovftni&ft^ftff: $ *i S £ 
■wi*«tttfHi«urra. 

[0 0 7 3] »*«4<D**^-f^-Ktt, fS*Sl7!> 
ft*«ffi«4:*U SW5LED^y^tt*««fi««:4 



[0 0 7 4] Lfc^ot, WtflASIMnsO^f 

p°pp p pR&-J§fa_hl-s r. fc £ 0 

[0 0 7 5] IH«50SX^^ Kit, ffi&m 1 75 
^T#flE«*jh,*miItt*tfU IWBLED^-y^tt 

So 

[0 0 7 6] LfctfoT, 1 7!r£»#l3<0Vvf 

^©»*KlD?L , r, LEDfy^tSra^yf^J: 

fctf-CS*, LEDfy^filftftMSE 

[0 0 7 7]B*a6O»*^^KB:, »*^175 

raoJ^*AfcHM*Bv*TttAEB£ 
^SS^gP^^TL, *BLEDfy^B»*#JHE«i 

U ttlBjEA-#0««*S6EEl»/^^-^0«ffi«f|J^ 

[0 0 7 8] Lfc#oT* ff#^lttSfg#3f 3tf)lvf 

W^Mttxt, LED^y^omsiBtry^j: 

p 0 ppli«^-®^±-r 5 ^ fc ds-c# 5. 
[0 0 7 9]»*a7©**^^hU H*3S175 

^LEDf" y ^^)^ feW^tCWlt-r ±2ft£&|H- 

[HB0ffi¥«Kn] 

[si] 01 wt*»W(oiiis«)»ji i fc*5»ta»*^ 

[0 2] 0 2 H**WoltKSojg«B 1 ^*5Jt5**^ 
[0 3] 0 3 Ht**W©Sll6o«tt 2 lc*3 W 5**^ 
[04] 04 fi*«MoHJS<o^ffi 3 jc*3*t 8»*^ 
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[@5] b 5 &*%m<Dmm<n&n4 
me] me \t*%w<D%i&<Dmm 5 

4*- Ktf>¥B0-C&So 

[13 7 ] 0 7 tt*»W<D*K<0«!B 6 lc*3tt a***' 
-Yal— KO*BSH-Cfc*o 

[0 8] BB8Wi»HT9-l 3 5 04 0f^«l:»lt 

[0 9] 0 9 li^n® Jdk0>J*B4 
>f*-KOLEDfy :/©»ifc«**1-¥ffiB-e*> 5o 

[010] 01 0ttB9©LEDfy^fct*#ttl 
i"«»ftll*lftlK:fflWUT«"r»rBB-C*)S. 

[011] 011 wt**Ba(osaK©«« 5 fc**s» 

*^>T KOLEDf y ^OJB««t»i-TBB"e*) 

So 

[012] 01 21101 lOLEDfy^SM 
[01] 



flH"S»S*ftfcfllKL-C»i-»fBB"e*)*. 
[013] 013 tt*#«©SHfc<ojgffl 5 te*»**6« 

y<o l e d v •?<nm<»B)m*7F'* s mm 

[014] 01 41101 3 0LED^-y^Sr«S3ftStt 
g1-5^^*^]lc-gJ»rLT^-f»fffi0^&§o 

11,31,4 1,51,61, &K 

12, 32, 42, 52, 62 — > 

1 3, 3 3, 4 3, 5 3, 5 3A, 53B, 63 L 

15, 35, 45, 55, 65 '<^? 

i6 Tyy-yj/vrnm 
2 1 Rxmn^-x h 

32a, 42a, 52a 



[02] [03] 




[04] [05] 




[06] [07] 
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[H8] [B9] [010] 




43b 



[011] [012] [013] 




53B S3a 



7n V h^— i?(Oigc# 



